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© DEVICE FOR LOADING CASSETTE. 



® A device for loading a cabinet with a cassette in 
which a cassette door (211) is so provided at a 
doorway for a tray (59) of the cabinet (210) as to 
make the opening and closing thereof possible and 
locking and unlocking of the cassette door (21 1 ) are 



performed by controlling the operations of door lock- 
ing means (86, 87) which lock the cassette door 
(211) at the closing position thereof, interlocking with 
the slot-in and slot-out of the tray (59). 
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Technical Field 

The present invention relates to a recording 
and reproducing device such as video tape record- 
ers (VTR) and more particularly, it relates to a 
cassette setting device for setting a cassette round 
which a magnetic tape is wound at the tape drive 
section in the video tape recorder. 

Background Art 

Those of the front loading type and of the 
linear skating type are well-known as the conven- 
tional cassette devices for the VTRs. In the case of 
the cassette setting device of the front loading 
type, the cassette horizontally inserted into the 
cabinet through a slot thereof is received and car- 
ried to the tape drive section in the cabinet by a 
carriage system and the cassette thus carried to 
the tape drive section is then carried by the car- 
riage system to be picked up out of the cabinet 
through the slot thereof. In the case of the cassette 
setting device of the linear skating type, the whole 
of the tape drive section in the cabinet is carried 
outside the cabinet and the cassette is set directly 
at the tape drive section. 

In the former case, however, it is enough only 
to place the cassette at the carriage system in the 
cabinet but it is difficult for the operator to confirm 
whether or not the cassette is then reliably carried 
and set at the tape drive section* in the cabinet. 
This setting of the cassette in the cabinet therefore 
cannot satisfy the users. In the latter case, the 
users are satisfied in that they can reliably set the 
cassette at the tape drive section, but the whole of 
the tape drive system must be moved into and out 
of the cabinet. This makes the structure of the 
carriage system and the tape drive section quite 
complicated. 

It is asked therefore to provide a cassette set- 
ting device simple in structure and capable of 
reliably setting the cassette at the tape drive sec- 
tion in the cabinet as seen in the case of the 
conventional linear skating type. 

A cassette setting device of the tray type is 
now imagined as the one to meet the need, 
wherein a tray for carrying and holding the cassette 
is so arranged as to be freely inserted into and 
pulled out of the cabinet and the cassette is set at 
the tape drive section in the cabinet by the tray. In 
the case of the cassette setting device of the tray 
type, it is not enough only to arrange the tray in 
such a way that the tray can be freely inserted into 
and pulled out of the cabinet. The cassette placed 
in the tray must be carried to the tape drive section 
in the cabinet and the cassette thus set at the tape 
drive section must then be carried outside the 
cabinet. This needs various kinds of component 



parts to organically combine the tray with the tape 
drive section. 

It is quite difficult to directly use those compo- 
nent parts of the conventional front loading and 

5 linear skating types in order to organically combine 
the tray with the tape drive section. It is asked 
therefore to provide a cassette setting device hav- 
ing such a structure that allows the cassette to be 
more reliably carried into and out of the cabinet by 

10 simpler operation. 

The object of the present invention is therefore 
to provide a cassette setting device of the tray type 
capable of more accurately and reliably carrying 
the cassette into and out of the cabinet to set it at 

is the tape drive section in the cabinet. 

Disclosure of the invention 

According to an aspect of the present inven- 

20 tion, there can be provided a cassette setting de- 
vice comprising a cassette round which a magnetic 
tape is wound; a cabinet having therein a tape 
drive section at which the cassette is set; a tray 
arranged in the cabinet to receive the cassette 

25 therein and having a first position where the tray is 
projected from the front of the cabinet and a sec- 
ond position where the cassette is set at the tape 
drive section in the cabinet; a carriage system for 
carrying the tray between the first and the second 

30 position; a cassette door attached to a slot of the 
cabinet through which the tray is inserted into and 
pulled out of the cabinet and serving to freely open 
and close the slot of the cabinet; and a door lock 
means for locking the cassette door at a slot- 

35 closed position when the tray is in the cabinet and 
unlocking the cassette door from the slot-closed 
position, associating with the carriage system 
which carries the tray in the cabinet to the first 
position. 

40 According to the present invention, the cas- 
sette door attached to the slot of the cabinet to 
freely open and close the slot is used to organi- 
cally combine the door lock means for locking and 
unlocking the cassette door at the slot-closed posi- 

45 tion with the tray carriage system so as to realize a 
safer tray carriage. 

Brief Description of the Drawings 

so Fig. 1 is a perspective view showing the cas- 
sette setting device according to an embodi- 
ment of the present invention which projects a 
tray assembly from a cabinet; 
Fig. 2 is a perspective view showing the cas- 

55 sette setting device whose tray assembly is on 
the way of its being inserted into the cabinet; 
Fig. 3 is a perspective view showing the cas- 
sette setting device whose tray assembly is 
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completely inserted Into the cabinet; 
Rg. 4 Is a perspective view showing a cassette 
tape used for the cassette setting device; 
Rg. 5 is a perspective view showing the cas- 
sette setting device in Rg. 1 housed in the 5 
cabinet; 

Rg. 6 shows how Figs. 6A through 6D are 
located in a sheet, wherein Rgs. 6A through 60 
are perspective views showing the cassette set- 
ting device in Rg. 1 dismantled; 10 
Rg. 7 is a perspective view showing the tray 
assembly; 

Rg. 8 is a perspective view showing a part of 
the tray assembly in detail; 

Rg. 9 is a perspective view showing how a C > is 
cassette adapter is located relative to a tray 
frame; 

Rg. 10 is a perspective view showing the C 

cassette adapter set in the tray assembly; 

Rg. 11 is a block diagram showing a control 20 

system in the cassette setting device in Rg. 1; 

Rg. 12 is a perspective view showing the tray 

assembly; 

Rg. 13 is a partially sectioned view showing 
how tray rails of the tray assembly are located 25 
relative to shaft gears; 

Rgs. 14A and 14B are side views intended to 
explain how the tray rails and the shaft gears 
are operated; 

Rgs. 15A through 15D are side view intended to 30 
explain how the shaft gears are toothed with 
rack sliders and tray rails; 
Rg. 16 is a side view showing the relation of the 
tray assembly relative to tray drive gears; 
Rg. 17 is a perspective view showing a system 35 
for preventing a wrong cassette from being in- 
serted into the cabinet; 

Rgs. 18A and 18B are plans intended to explain 
how the wrong cassette preventing system is 
operated; ao 
Rg. 19 is a perspective view showing a pop-up 
system; 

Rg. 20 is a plan showing the pop-up system; 

Rg. 21 is a side view intended to explain how 

the pop-up system is operated; 45 

Rg. 22 is a perspective view showing how the 

pop-up system is operated; 

Rg. 23 is a plan showing a cassette stopper of 

the tray assembly; 

Rg. 24 is a side view showing the cassette 50 
stopper operated; 

Rg. 25 is a side view showing the cassette 
stopper operated; 

Rg. 26 is a perspective view showing a lifter; 
Rgs. 27A and 27B are side views showing how 55 
the cassette stopper is operated; 
Rg. 28 is a timing chart showing operating tim- 
ings of the control system in Rg. 11; 



Rg. 29 is a perspective view showing the tray 

assembly arid the lifter dismantled; 

Fig. 30 is a side view showing rack sliders; 

Fig. 31 is a plan showing a tape end detecting 

mean's; 

Fig. 32 is a side view showing a tray position 
detecting means which uses the tape end de- 
tecting means; 

Fig. 33 is a timing chart showing operation tim- 
ings of the tray position detecting means in Rg. 
32; 

Fig. 34 is a timing chart showing other operation 
timings of the tray position detecting means; 
... Fig. 35 is a perspective view showing a rear 
reinforcing plate dismantled; 
Fig. 36 is a side view showing the operation of a 
front reinforcing plate; 

Fig. 37 is a perspective view showing a cassette 
door lock system; 

Figs. 38A and 38B are side views showing the 
operation of the cassette door lock system; 
Fig. 39 is a side view showing the cassette door 
lock system attached to the cabinet; 
. Fig. 40 is a plan showing how the tray drive 
gears are located to carry the tray assembly; 
Fig. 41 is a side view showing a system for 
carrying and driving the tray assembly through 
the tray drive gears; . 

Fig. 42 is a perspective view showing the tray 
drive gear and a connector gear dismantled; 
Figs. 43A through 43C are front views showing 
how the tray drive gear and the connector gear 
are operated; 

Fig. 44 is a perspective view showing a damper; 
Fig. 45 is a perspective view showing the damp- 
er dismantled in detail; and 
Figs. 46A and 46B are front views showing how 
the damper is operated. 

Best Mode of Carrying Out the Invention 

An embodiment of the present invention will be 
described with reference to the accompanying 
drawings. 

Figs. 1 through 3 show the cassette setting 
device according to an embodiment of the present 
invention, in which Rg. 1 shows that a tray to and 
from which the mgnetic-type-wound cassette can 
be attached and detached is carried or moved 
outside a cabinet through a slot, Fig. 2 shows the 
tray horizontally (or vertically) carried or moved, 
and Rg. 3 shows that the tray is on the way of its 
setting that cassette at a tape drive section which 
is under such state as shown in Rg. 2. 

The cassette setting device according to the 
present invention is arranged so that a tray assem- 
bly 59 to and from which a cassette 200 shown in 
Rg. 4 can be attached and detached is recipro- 
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cated between a position at which it is projected 
outside from a cabinet 210 through a slot of the 
cabinet 210 as shown in Fig. 5 and another position 
at which it is set at the tape drive section. In short, 
it is horizontally carried from its projected position 
into the cabinet 210 and then vertically carried onto 
the tape drive section by a lift system. Main sys- 
tems used here are a guide system for guiding the 
tray assembly 59 to reciprocate between these 
positions and a drive system for driving it to recip- 
rocate between these positions. It will be called 
slot-in that the tray assembly 59 is carried or 
moved from its projected position into the cabinet 
to place it at its set position. Further, the following 
description will be made assuming that the front of 
the VTR set is in a direction A, its rear in direction 
B, its left in a direction C, its right in a direction D, 
its upper side in a direction E and its lower side in 
a direction F when the operator stands at the slot 
side of the cabinet of the horizontally-placed VTR 
set through which the cassette 200 is picked out of 
the cabinet. 

A tray section which is partitioned by Figs. 6A - 
6D, as shown in Fig. 6, will be described. The tray 
assembly 59 includes main components compris- 
ing a tray frame 60, a tray plate 61 , pop-up sliders 
62, 66, pop-up slider springs 64, 68, a pair of right, 
and left pop-up levers 70, a pair of right and left 
pop-up lever springs 71, a cassette lid lock lever 
72, a lock release lever spring 73, click levers 74, 
78, click lever springs 75, 79, tray rails 76, 80, a 
cassette stopper 82 and a cassette stopper spring 
83. 

The tray plate 61 is fixed to the tray frame 60 
by screws to form the tray assembly 59 which 
serves as a cassette holder section. A part 61a is 
erected upward from the center rear of the tray 
plate 60 to prevent the cassette 200 from being 
inserted upside down and front side rear into the 
cabinet through the slot. In addition, the tray plate 
61 includes upward-erected parts 61 b which serve 
as stoppers for preventing the cassette 200 from 
moving in forward and backward directions of the 
tray assembly 59 when the cassette 200 is placed 
in the tray assembly 59. Further, the tray plate 61 
includes plural through-holes 61c which prevent the 
tray plate 61 itself from being contacted with the 
tape drive system or section when the tray assem- 
bly 59 is set at its set position in the cabinet of the 
VTR set. Each of the through-holes 61c has such 
an area that allows a hand or fingers to pass 
through it when the tray assembly 59 is projected 
from the front or slot side of the cabinet at the 
projected position, and it extends to the front side 
of the tray frame 60 projected from the front side of 
the cabinet. This shape of each of the through- 
holes 61c is intended to protect the operator safe 
in such a way that the operator's hand or fingers 



can be caught not between the cabinet and the thin 
end face of the tray plate 61 but between the 
cabinet and the wide front end of the tray frame 60 
so as not to be hurt. When force per unit area of 

5 the through-hole 61c is reduced to a great extent, 
the danger of hurting the operator's hand or fingers 
can be made zero. 

Each of the through-holes 61c is tapered at its 
front portion at an angle which is about 45 # or less 

to relative to the direction in which the tray assembly 
59 is moved forward and backward. This is be- 
cause the danger that the operator's hand or fin- 
gers are caught between the thin end face of the 
tapered portion of the through-hole 61c and the 

75 cabinet 210 to be hurt becomes higher as the 
angle of the tapered portion is made larger. The 
through-hole 61c is not divided plural but it may be 
formed single to shape the tray plate 61 like a 
channel as shown in Fig. 7. When it is formed 

20 single in this manner, it can satisfy the above- 
mentioned safety for the operator and prevent 
wrong matters except the right cassette from being 
placed in the tray assembly 59 because the wrong 
matters such as the VHS-C cassette are dropped 

25 from the tray assembly 59 passing through the 
single through-hole 61c. 

The tray frame 60 is provided with rack gear 
sections 60a and 60b and it is horizontally moved 
by tray drive gears 52 and 53 which will be de- 

30 scribed later. Tray rails 76 and 80 are fixed right 
and left the tray frame 60 by screws, and the 
horizontal movement of the tray frame 60 is guided 
by grooves 60c, 60d (see Fig. 7) and 76a, 80a (see 
Fig. 6C) formed on these tray frame 60 and tray 

35 rails 76, 80. Guide rollers 4 (shown in Fig. 14) 
planted on each of side plates of a lifter 2 in a tray 
lifter assembly 1 which will be described later are 
engaged with the grooves 76a and 80a of the tray 
rails 76 and 80. 

40 Each of the guide rollers 4 is made of conduc- 

tive material common to that of which the tray rails 
76, 80 and the tray lifter assembly 1 are made. The 
open end of each of the grooves 76a and 80a is 
made wider in the vertical direction so as to make 

45 it easy to receive the guide roller 4 therein. On the 
other hand, the grooves 60c and 60d are engaged 
with door lock levers 86 and 87 which will be 
described later so as to horizontally guide the tray 
assembly 59 and to control the operation of each 

so of the door lock levers 86 and 87. The open end of 
each of the grooves 60c and 60d is tapered in 
vertical and horizontal directions to make it easy for 
the door lock lever to be engaged with the groove, 
thereby enabling the door lock lever to be operated 

55 with high reliability. 

As shown in Fig. 7, the tray frame 60 is made 
so low in height at the front side thereof as to see a 
part of the cassette 200 when the cassette 200 is 
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placed in the tray frame 60, and lower in height at 
the center portion of the front side thereof than at 
those right and left the center portion. Further, each 
of right and left side walls of the tray frame 60 is 
provided with a slope 60m extending outward from 
bottom to top so as to make it easy for the cas- 
sette 200 to be attached to and detached from the 
tray frame 60. It is also provided at its rear end 
with a step 60e projected so high as to make a 
clearance relative to the top of the slot through 
which the tray assembly 59 is inserted into and 
ejected from the cabinet, and to almost hide the 
cassette 200 in the tray frame 60. Each of the 
projected steps 60e is provided with a slope 60n 
tilted in such a direction that causes the step 60e 
to become smaller in width from bottom to top, and 
also with another slope 60p tilted in such a direc- 
tion that causes the step 60e to become smaller in 
width from front to rear, thereby making it easy for 
the cassette 200 to be attached to and ejected 
from the tray frame 60. These slopes 60n and 60p 
serve to achieve the effect of preventing the cas- 
sette 200 from being struck against the rim of the 
slop of the cabinet 210 not to damage the cabinet 
210 but guide the cassette 200 to its right position 
in the cabinet 210 before it hits the cabinet 210 
when it is to be set in the cabinet 210. Top edges 
of the right and left portions at the front side of the 
tray frame 60 are formed like a curve having a 
certain radius, paying attention to the safety of the 
operator not to hurt him by the edges. 

Each of inner corners at the front side of the 
tray frame 60 is provided with a curve 60k shaped 
substantially same as each of outer corners at the 
one (or rear) side of the cassette 200, having same 
radius as that of the outer corner at the rear side of 
the cassette 200, as shown in Fig. 8. These curves 
60k serve to prevent the cassette 200 from being 
set front side rear in the tray frame 60 and when 
the cassette 200 should be set front side rear in 
the tray frame 60, those outer corners of the cas- 
sette 200 which are not curved to have the above- 
mentioned radius are struck against the curves 60k 
of the tray frame 60 to prevent the cassette 200 
from being set front side rear in the tray frame 60. 
Although other various measures are added to pre- 
vent the cassette 200 from being set front side rear 
in the tray frame 60, these curves 60k make it 
more reliable to prevent the cassette 200 from 
being set front side rear. 

The left side of the tray frame 60 has a 
through-hole 60f, as shown in Fig. 9. This through- 
hole 60f is intended to receive a detecting lever 
251 of a C cassette adapter 250 for the well-known 
VHS-C cassettes which detects whether or not the 
C cassette is loaded, and it has a substantially 
same height as that of the groove 60c not to spoil 
the appearance of the cassette assembly 59. If the 



C cassette adapter 250 in which the C cassette is 
not loaded should be brought into the slot-in state, 
the detecting lever 251 is projected outside through 
the groove 76a of the tray rail 76, as shown in Fig. 

5 10. The detecting lever 251 thus projected is stop- 
ped by the guide roller 4 of the tray lifter assembly 
1 on the way of bringing the adapter 250 into the 
slot-in state. A control section 300 (see Fig. 11) 
which will be described later therefore detects ab- 

io normality to eject the adapter 250 outside, thereby 
preventing the C cassette adapter 250 and parts of 
the VTR set from being damaged. 

The hole 60f of the tray frame 60 has a slope 
601 erecting from the front side of the tray frame 

75 60 in the slot-in direction to guide the detecting 
lever 251. This slope 601 enables the detecting 
lever 251, which detects whether or not the C 
cassette is loaded, to be housed into the C cas- 
sette adapter 250 and the C cassette adapter 250 

20 which has housed the detecting lever 251 in this 
manner to be picked up out of the tray frame 60 
when the C cassette adapter 250 in which the C 
cassette is not loaded is wrongly brought into the 
slot-in state but ejected out of the cabinet and 

25 popped up out of the tray frame 60 as will be 
described later. 

The tray frame 60 is provided at rear ends of 
its right and left sides with through-holes 60g and 
60h through which light is passed to detect the end 

30 . of a tape in the cassette (see Fig. 6A). These 
through-holes 60g and 60h are balanced in height 
with the lower grooves 76a and 80a of the tray 
frame 60 not to spoil the appearance of the tray 
assembly 59. 

35 The tray rails 76 and 80 fixed to the tray frame 
60 by screws have at lower ends thereof rack gear 
sections from which the rack gear sections 60a and 
60b are made continuous. Click levers 74 and 78 
are freely swingabfy held between the tray frame 

ao 60 and the tray rail 76 and between the tray frame 
60 and the tray rail 80, respectively. These click 
levers 74 and 78 are urged by the click lever 
springs 75 and 79 in such a direction that the lower 
grooves 76a and 80a of the tray frame 60 are 

45 made narrower. As the result, they are engaged 
with the guide rollers 4 of the tray lifter assembly 1 
to hold the position of the tray assembly 59 relative 
to the tray lifter assembly 1 when the horizontal 
movement of the tray assembly 59 in the slot-in 

50 direction is finished. They are engaged with the 
guide rollers 4 at a certain angle, so that they can 
pull and hold the tray assembly 59 even when the 
tray assembly 59 is shifted from its true position in 
a certain range. 

55 Controls 77 and 81 for controlling positions of 

the tray rails 76 and 80 are formed at rear portions 
of the tray rails 76 and 80 and engaged with rear 
side chassis tray controls 12 and 28, which will be 
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described later, when the tray assembly 59 finishes 
its horizontal movement in the slot-in direction and 
then starts its vertical movement. When the tray 
assembly 59 is separated from the click levers 74 
and 78 by unexpected external force added al- 
though it is basically held by them, the extent to 
which it is separated from them can be thus con- 
trolled and when the external force is eliminated, it 
can be pulled and held by the click levers 74 and 
78, as described above. 

That portion of each of the rear side chassis 
tray controls 12 and 28 which begins to engage the 
tray rail position control 77 or 81 is curved to guide 
the tray rail position control 77 or 81 and the tray 
rail position controls 77 and 81 can be pulled in by 
these curved portions of the rear side chassis tray 
controls 12 and 28 even when the tray assembly 
59 is not sufficiently moved in the horizontal or 
slot-in direction before it starts its vertical move- 
ment. Its position can be therefore held with high 
accuracy when it is placed at its set position in the 
cabinet. Particularly when it is projected or ejected 
out of the cabinet, shaft gears 18 and 34 which 
serve to change over its movement and which will 
be described later can be toothed with rack gear 
sections 76b and 80b on rear tops of the tray rails 
76 and 80 without being shifted in phase, to there- . 
by make its movement stable. 

When the tray assembly 59 is projected out of 
the cabinet as shown in Fig. 12, the tray rail 
position controls 77 and 81 ride over tops 13a and 
29a of front side chassis tray position controls 13 
and 29 attached to side chassis 10 and 26. The 
tray assembly 59 is thus urged in a direction into 
the clearance between the groove 60c, the guide 
rollers 4, the door lock lever 86 and the other 
groove 60d, the other guide rollers, the other door 
lock lever 87 to thereby reduce the play of the tray 
assembly 59 in the vertical direction. The play of 
the tray assembly 59 in the right and left direction 
can be reduced by guiding the tray assembly 59 
by the tray lifter 2, inner faces of the front side 
chassis tray controls 13, 29, and a pair of area 
reducing sections 10a, 26a at rear inner faces of 
the side chassis 10 and 26, so that the tray assem- 
bly 59 can be guaranteed its smooth movement 
(see Fig. 13). 

When the tray assembly 59 is at its projected 
position, its right and left play is reduced by urging 
it in a direction while using the elasticity of a tray 
detecting lever 89 which will be described later. 
More specifically, the paired guide rollers 4 located 
on the front side of the tray frame 60 are guided 
into the shifted-up grooves 60c and 60d and the 
rear side portion of the tray assembly 59 is tem- 
porarily lifted before the rack gear sections 76b 
and 80b of the tray rails 76 and 80 are toothed with 
the shift gears 18 and 34 (see Fig. 14A). The tray 



76 and 80 thus correct postures of the shift gears 
18 and 34 while defining flat portions 18a and 34a 
of the shift gears 18 and 34 which are toothed with 
rack gear sections 14f and 30f of rack sliders 14 

5 and 40 by rear flat portions of the gear sections 
76b and 80b (see Figs. 15A, 15B and 15C). The 
shift gears 18 and 34 are then toothed with the 
rack gear sections 76b and 80b of the tray rails 76 
and 80 and the rack sliders 14 and 30 are made 

to operative (see Fig. 15D). The tray assembly 59 is 
thus lowered. 

When the tray assembly 59 is at its projected 
position, the lower rack gear sections 60a and 60b 
of the tray frame 60 are temporarily guided in a 

75 direction reverse and parallel to their moving direc- 
tion, as shown in Fig. 16, to thereby absorb their 
backlash. This prevents gear play or untoothing 
which is likely to be caused at the time when the 
rack gear sections 60a and 60b start their toothing 

20 with small gear sections 52a and 53a of the tray 
drive gears 52 and 53. 

The cassette lid lock releasing lever 72 is lo- 
cated in the tray frame at the right rear side of the 
tray assembly 59 in such a way that it is pivoted 

25 upon the tray frame 60 and the tray plate 61. It 
includes a lid lock releasing section 72a and a boss 
section 72b and it is freely swingable right and left 
and urged inward the tray assembly 59 by the 
release lever spring 73 (see Fig. 17). When the 

30 cassette 20 is housed in the tray assembly 59, 
therefore, the cassette lid lock releasing lever 72 
releases lid lock by pushing a lid lock releasing 
button 202 of the cassette 200. The lid lock releas- 
ing section 72a of the cassette lid lock releasing 

35 lever 72 is tapered from inside to outside so that 
the cassette 200 can be smoothly attached to and 
detached from the tray assembly 59. The cassette 
lid lock releasing lever 72 arranged in the tray 
assembly 59 in the above-described manner forms 

40 quite a simple system, making it unnecessary to 
conduct a specific operation for releasing the lid 
lock. Further, when the lid lock releasing section 
72a of the cassette lid lock releasing lever 72 is 
urged outward to such ah extent that causes the 

45 section 72a to be almost contacted with the inner 
face of the tray frame 60, the boss section 72b of 
the lever 72 is projected into the groove 60d of the 
tray frame 60 (see Fig. 18B). This enables the 
cassette inserted upside down to be detected. 

50 When the cassette is placed upside down in 
the tray assembly 59, the lid lock releasing section 
72a of the cassette lid lock releasing lever 72 is 
pushed by one side of a half of the cassette to 
almost touch the inner face of the tray frame 60 so 

55 that the boss section 72b of the cassette lid lock 
releasing lever 72 can be projected into the right 
lower groove 60d of the tray frame 60. As the 
result, the boss section 72b is stopped by the 
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guide roller 4 of the tray lifter 2 on the way of 
bringing the tray assembly 59 into the slot-in state, 
thereby making it impossible for the tray assembly 

59 to be further moved into the slot-in state. This is 
detected by the control section 300 (see Fig. 11), 
which discharges the tray assembly 59 responsive 
to the detection of abnormality. When the cassette 
is normally placed in the tray assembly 59, the lid 
lock releasing section 72a of the cassette lid lock 
releasing lever 72 is engaged with a lid lock releas- 
ing section of the cassette not to conduct its swing- 
ing movement and the boss section 72b is thus 
positioned inside the groove 60d of the tray frame 

60 to allow the tray assembly 59 to be further 
moved (see Fig. 18A). 

The tray plate 61 is fixed from below to the 
tray frame 60 by screws. The tray plate 61 is made 
by a conductive metal plate to earth the electrifica- 
tion of the cassette half. 

A selective pop-up system is arranged at the 
underside of the tray plate 61 or in the tray frame 
60 so as not to spoil the appearance of the tray 
assembly 59 when viewed from above (see Figs. 
19 and 20). More specifically, the paired pop-up 
sliders 62 and 66 having a certain interval between 
them are arranged at the underside of the tray 
plate 61 . Spacer sleeves 65 are fixed to outer faces 
of the right and left front sides of the tray plate 61 
by screws and engaged with slits 62a and 66a of 
the pop-up sliders 62 and 66 to define the move- 
ment of the pop-up sliders 62 and 66 in right, left, 
upward and downward directions but to allow them 
to freely slide in the forward and backward direc- 
tion. The spacer sleeve 65 screw-fixed to the tray 
plate 61 serves to limit the movement of inner ends 
of the pop-up sliders 62 and 66 in the upward and 
downward direction. 

Further, spacer sleeves 69 are fixed to the right 
and left rear sides of the tray plate 61 by screws 
and engaged with rectangular holes 62b and 66b of 
the pop-up sliders 62 and 66 to limit the movement 
of the pop-up sliders 62 and 66 in the upward and 
downward direction. Clearances between the pop- 
up slider 62 and the rectangular hole 62a and 
between the pop-up slider 66 and. the rectangular 
hole 66a allow the pop-up sliders 62 and 66 to be 
swung right and left round the spacer sliders 65 
located at the front of the right and left sides of the 
tray plate 61 . Cassette detecting bosses 63 and 67 
are attached to the pop-up sliders 62 and 66, 
passing through escape holes of the tray plate 61 . 
When urged outward, the cassette detecting 
bosses 63 and 67 are housed in housing areas 
formed at the right and left portions of the tray 
frame 60. The pop-up sliders 62 and 66 are urged 
inward by the pop-up slider springs 64 and 68. 
When the cassette 200 is placed in the tray assem- 
bly 59, the pop-up sliders 62 and 66 are moved 



outward against the pop-up slider springs 64 and 
68 at the right and left sides of the cassette half. 

The pop-up sliders 62 and 66 are conductive, 
contacting the tray plate 61 , the tray rail 76 and the 

5 tray plate 61, the tray rail 80, respectively. Static 
electricity electrified to the cassette 200 can be 
thus earthed, as described above, through the cas- 
sette half, pop-up slider springs 64, 68, tray rails 
76, 80, guide rollers 4, a tray lifter 2, a tray lifter 

70 operating section 3, side chassis 10, 26 and a main 
chassis. 

A pair of openings 61 d are formed at front 
portions of the right and left sides of the tray plate 
61 and the paired pop-up levers 70d are arranged 

75 in these openings 61 d. The pop-up levers 70 are 
freely swingably supported by shafts 70 at the front 
of the tray frame 60. The pop-up levers 70 are 
housed in pop-up lever housing openings 62d and 
66d of the pop-up sliders 62 and 66 with their front 

20 ends urged downward and positioned a little higher 
than the top of the tray plate 61 by the pop-up 
lever springs 71. When the cassette 200 is set in 
the tray assembly 59. therefore, it is struck against 
the pop-up levers 70 before it is struck against the 

25 tray plate 61, thereby reducing the sound of its 
setting impact due to the cushion effect of the pop- 
up levers 70. The pop-up levers 70 are housed in 
the pop-up lever housing openings 62d and 66d of 
the tray plate 61 , positioning in the tray plate 61 at 

30 a level a little higher than the tray plate 61 . This 
enables the tray assembly 59 to be made smaller 
in thickness. 

Each of the pop-up levers 70 has a curved 
portion 70a at its front end and these curved por- 

35 tions 70a of the pop-up levers 70 are engaged with • 
the pop-up sliders 62 and 66. When the pop-up 
sliders 62 and 66 are slid rearward, therefore, the 
front ends of the pop-up levers 70 are lifted. When 
they are returned forward, the front ends of the 

40 pop-up levers 70 are lowered to their original posi- 
tions. 

The pop-up sliders 62 and 66 have curved 
portions 62c and 66c at their rear ends. When the 
tray assembly 59 in which the cassette 200 has 

45 been set is projected out of the cabinet, the curved 
portions 62c and 66c of the pop-up sliders 62 and 
66 are urged outward by the cassette 200, as 
described above. The curved portions 62c and 66c 
are therefore engaged with pop-up control levers 

so 57 which will be described later on the way of 
bringing the tray assembly 59 into the projected 
position. The pop-up sliders 62 and 66 are thus slid 
rearward in relation to the tray assembly 59 to 
drive the pop-up levers 70 so as to lift the front 

55 side of the cassette 200. The front side of the 
cassette 20 is therefore lifted when the tray assem- 
bly 59 is at its projected position, thereby making it 
easy to pick up the cassette 200 (see Fig. 21). 

7 
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When the tray assembly 59 is projected out of 
the cabinet without any cassette housed therein, 
the pop-up sliders 62 and 66 are urged inward by 
the pop-up slider springs 64 and 68 to thereby 
allow their curved portions 62c and 66c to escape 
inward from the pop-up control levers 57. The tray 
assembly 59 is therefore projected out of the cabi- 
net while keeping the front ends of the pop-up 
levers 70 lowered, so that the cassette 200 can be 
smoothly placed in the tray assembly 59. When the 
cassette 200 which has been lifted at its front side 
under the state that the tray assembly 59 is at the 
projected position is picked up out of the tray 
assembly 59, the pop-up sliders 62 and 66 are 
urged inward by the pop-up slider springs 64 and 
68 to allow their curved portions 62c and 66c to 
escape inward from the pop-up control levers 70, 
which are thus returned to their original positions 
by the pop-up lever springs 71, thereby causing 
the pop-up sliders 62 and 66 to be returned for- 
ward. 

The cassette detecting bosses 63 and 67 
which are shifted from each other in the forward 
and backward direction by a certain distance are 
freely swingably attached to the pop-up sliders 62 
and 66. When the cassette 200 is set in the tray 
assembly 59, the cassette detecting bosses 63 and 
67 are pushed outward at different timings to dis- 
perse force caused by the cassette 200 which is 
being set into the tray assembly 59. This enables 
the cassette 200 to be smoothly set in the tray 
assembly 59. The cassette detecting bosses 63 
and 67 are shifted from each other in the forward 
and rearward direction by the certain distance. 
Even when the operator should fail to pick up the 
cassette 200 out of the tray assembly 59, therefore, 
at least one of the paired pop-up levers 70 is kept 
lifted at its front end and the cassette 20 is thus 
still kept so popped up at its front side as to make 
it easy for the operator to pick up the cassette 200 
out of the tray assembly 59. 

The pop-up sliders 62 and 66 may be arranged 
so that their curved fronts 62c and 66c are en- 
gaged with inner faces of the pop-up control levers 
57, even when no cassette is in the tray assembly 
59, by defining clearances between their rectangu- 
lar hole 62b and the larger space sleeve 69 and 
between their rectangular hole 66b and the other 
larger space sleeve 69. The front ends of the pop- 
up levers 70 are lifted in this case under the state 
that the tray assembly 59 is at its projected posi- 
tion, but when the cassette 20 is placed and push- 
ed into the tray assembly 59, the pop-up levers 70, 
the pop-up sliders 62, 66 and the pop-up control 
levers 57 are reversed to allow the tray assembly 
59 to be brought into its slot-in position, as de- 
scribed above. 

Although the pop-up system which is made 



operative to achieve a series of the above-de- 
scribed functions has been described on the as- 
sembly that each of the components is used as a 
pair, every component may be used as a single. 

5 The pop-up sliders 62 and 66 are urged inward 

by the pop-up slider springs 64 and 68, as de- 
scribed above. When the cassette 200 is set at the 
tape drive section in the tray assembly 59 under 
the state that the tray assembly 59 is at its set 

to position in the cabinet, therefore, the pop-up sliders 
62 and 66 add the urging force of the pop-up slider 
springs 64 and 68 to their cassette detecting 
bosses 63 and 67 to hold the cassette 200 be- 
tween them. As the result, the vibration of the 

75 cassette 200 can be reduced to eliminate wow 
flutter, jitter and noises. The ability of setting the 
cassette in the cabinet can be improved accord- 
. ingly. 

A display member 91 which is called "popped- 

20 up demo card" is housed in the tray assembly 59, 
as shown in Fig. 22, when VTR sets, for example, 
are carried as products out of the fctory. This 
display member 91 contains words which explain 
how to work the VTR set and it is folded along its 
.25 center line to form upper and lower halves. Its 
folded line is located on the front side of the tray 
assembly 59 and it is urged to close its upper half 
onto its lower half (as shown by two-dot and dash 
line in Fig. 21). The lower half of this display 

30 member 91 has holes (not shown) through which 
the pop-up levers are escaped when they are 
made operative. The lower half of the display 
. member 91 is shaped substantially same as the 
bottom of the cassette 20 and pushed into the tray 

35 assembly 59. The upper half thereof is made so a 
little smaller in size as to be popped up without 
contacting the tray assembly 59 when the tray 
assembly 59 is projected out of the cabinet, and it 
contains words such as various designed letters 

40 and illustrations, as described above, to explain 
how to work the VtR set. When the tray assembly 

59 is projected out of the cabinet by the above- 
described selective pop-up system, therefore, the 
upper half of the display member 91 is unfolded 

45 upward by the pop-up levers 70 to bring the de- 
signed letters and illustrations on it into eyes of 
those who have some interest in the VTR set, for 
example. 

The cassette stopper 82 which also serves as a 
so. blind is pivoted on the rear side of the tray frame 

60 to be freely swingable in the vertical direction 
(see Fig. 23). Shafts 82a and 82b which serve as 
fulcrums for the cassette stopper 82 are made 
integral to the cassette stopper 82 and inserted into 

55 fulcrum holes 60i and 60j of the tray frame 60, 
using their elasticity. When the tray rails 76 and 80 
are fixed to the tray frame 60 by screws 111, as 
shown in Fig. 23, the extent to which the shafts 82a 
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and 82b come out of the fulcrum holes 60i and 60j 
is limited by the screws 111, thereby keeping the 
shafts 82a and 82b held in the holes 60i and 60j. 
The cassette stopper 82 is urged in its closing 
direclion by the cassette stopper springs 83 and it 
is opened, associating with the slot-in process of 
the tray assembly 59, together with a lid 201 of the 
cassette 200 by a cassette lid opener 38 attached 
to a rear reinforcing plate 37 which will be de- 
scribed later. 

The fulcrum round which the cassette stopper 
82 is swung is set at a same position in the 
vortical, forward and rearward directions as that of 
the lid 201 of the cassette 200 and the cassette 
stopper 82 is swung together with the lid 201 of the 
cassette 200 which has been set in the tray assem- 
bly 59. The cassette stopper 82 is provided with 'a 
window 82c (see Fig. 6B) through which a tape 
running or driving member 350 at the tape drive 
section can be viewed from above when the cas- 
sette stopper 82 is opened with the tray assembly 
59 set at the set position. The rear reinforcing plate 
37 is also provided with a similar hole 37a, so that 
examination and test for adjusting the running of 
the tape, for example, at the type drive section can 
be conducted without any hindrance when the tray 
assembly 59 is assembled. The cassette stopper 
82 also serves to blind the tape drive section to 
prevent fingers or the like of the user from entering 
into the type drive section when the tray assembly 
is at its projected position. Further, the cassette 
stopper 82 also serves as a final stopper for the 
cassette 200 when the cassette 200 is placed in 
the tray assembly 59, mounting on the erected 
portions 61b, as shown in Fig. 25, said erected 
portions 61b being arranged at rear right and left 
sides of the tray frame 60 to serve as stoppers for 
the cassette 200 in the forward and rearward, direc- 
tion. 

An operation system will be described. The 
operation system includes the tray lifter assembly 
1 for moving the tray assembly 59 up and down, 
side chassis assemblies 9, 25, the rear reinforcing 
plate 37 for combining and holding the side chassis 
assemblies 9, 25, a front reinforcing plate 85, a 
front lower reinforcing plate 55, a tray drive assem- 
bly 39 for decelerating and transmitting a drive 
motor 35, and a drive transmitting section for syn- 
chronously transmitting drive force transmitted by 
the tray drive assembly 39 to the side chassis 
assemblies 9, 25. 

The tray lifter assembly 1 form a lifter system 
comprising the lifter 2, guide rollers 4, plate springs 
5 for holding the cassette, hold rollers 6, roller 
shafts 7 and cassette detecting switches 8. Four 
guide rollers 4 are freely rotatably supported by the 
lifter 2 at the front and rear thereof and engaged 
with the grooves 76a and 86a of the tray assembly 



59, as described above, to define the position of 
the tray lifter assembly 59 in the right and left 
direction, guide it in the forward and rearward di- 
rection and hold it in the up and down direction. 

5 The lifter 2 is provided with four lifter operating 
pins 3, two at the right side thereof and the other 
two at the left side thereof. These pins 3 are 
engaged with lift grooves 14a, 14b and 30a, 30b of 
the rack sliders 14 and 30, passing through guide 

io slits 10b, 10c and 26c, 26d of the side chassis 10 
and 26 which will be described later. The guide 
slits 10b, 10c and 26b, 26c of the side chassis 10 . 
and 26 guide the lifter operating pins 3 up and 
down. The lift grooves 14a, 14b and 30a, 30b of 

75 the rack sliders 14 and 30 guide the lifter operating 
pins 3 up and down, as will be described later. 
While limiting the position of the tray lifter assem- 
bly 1 in the forward an d rearward direction, there- 
fore, the rack sliders 14 and 30 are guided forward 

20 to an upper position and rearward to a lower posi- 
tion. 

Those of the guide slits 10b, 10c and 26b, 26c 
of the side chassis 10 and 26 which are located at 
the front are made to have a smaller clearance 

25 relative to their corresponding lifter operating pins 
3 while the others thereof which are located at the 
rear are made to have a larger clearance relative to 
their corresponding lifter operating pins 3. This is 
intended to absorb any irregularity of parts made 

30 and hold the accuracy of limiting the position of the 
tray lifter assembly 1 in the forward and rearward 
direction. 

The lifter 2 is provided with two large holes 2a 
and 2b. These holes 2a and 2b are used to ob- 

35 serve torque at the time when the VTR set is 
adjusted, and they enable various examinations to 
be conducted while holding the cassette setting 
device in the VTR. The circumferential rim of each 
of them is reinforced by bending and drawing 

40 processes to enable the plate spring 5 to be held. 

Three hold rollers 6 are attached to the lifter 2 
at a certain interval, as shown in Fig. 26. The hold 
rollers are freely rotatably supported by the plate 
springs 5 through the roller shafts 7 and screw- 

45 fixed to the tray lifter assembly 1 at three positions, 
center, right and left of the top of the tray lifter 
assembly 1 , to form a cassette holder section. The 
plate springs 5 are fixed to the lifter 2 to have 
some flexibility and when the cassette 200 is 

so placed in the tray assembly 59 to be brought into 
the slot-in state, the plate springs 5 are made more 
flexible to such an extent as to press and hold the 
cassette 200. The hold rollers 6 serves to make 
cassette insertion into the tray assembly 59 smooth 

55 and prevent the top of the cassette 200 from being 
damaged by its sliding. 

When the cassette 200 is inserted into the tray 
assembly 59 with a lid 252 of the C cassette 
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adapter 250 opened (see Fig. 9), the cassette hold- 
er section also serves to close the lid 252. Two of 
the hold rollers 6 are positioned at right and left 
sides of the lifter 2 but the remaining one thereof is 
located on the center line of the lifter 2, shifting 
from the other two in the forward and rearward 
direction. The hold rollers 6 and therefore press the. 
top of the cassette 200 at three points, thereby 
enabling the cassette 200 to be held with a higher 
stability. In addition, the positioning of one hold 
roller at the center of the top of the cassette 200 
and the effect of pressing the top of the cassette 
200 at three points by the hold rollers 6 improve 
the setting capacity of the tray assembly 59, reduc- 
ing wow flutter, jitter and noises. Further, when the 
one of the hold rollers 6 which is located at the 
center of the top of the cassette 200 is made of 
elastic material such as rubber or of vibration- 
eliminating material, or when the cassette holder 
section at the center of the top of the cassette is 
made to be of vibration-eliminating structure, the 
setting capacity of the tray assembly 59 can be 
further enhanced. 

The setting capacity of the tray assembly 59 is 
also improved in that the cassette 20 is sand- 
wiched between and pressed by the cassette de- 
tecting bosses 63 and 67 to hold it in right and left 
and up and down directions. 

Two cassette detecting switches 8 are sand- 
wiched between the lifter 2 and the plate springs 5 
at rear right and left of the top of the tray lifter 
assembly 1. As shown in Fig. 27A, each of "the 
cassette detecting switches 8 is made operative by 
the plate spring 5. They are usually kept on-state 
by the plate springs 5 and when the cassette 200 
is present in the tray assembly 59, the plate 
springs 5 are flexed to bring the cassette detecting 
switches 8 into off-state (see Fig. 27B). . 

The two cassette detecting switches 8 are con- 
nected parallel to the control section 300, as shown 
in Fig\ 11, and when the tray assembly 59 is 
placed at its slot-in state and both of the cassette 
detecting switches 8 are kept off-state, the control 
section 300 finds that the cassette 200 is present in 
the tray assembly 59, so that the tray assembly 59 
can be driven to its set position, as will be de- 
scribed later. When one or both of the cassette 
detecting switches are kept on-state in this case, 
the tray assembly 59 is stopped at a third position 
between its projected position and its set position. 
Plate springs 5, hold rollers 6 and cassette detect- 
ing switches 8 are positioned in such a way that 
cassette detection can be carried out until the tray 
assembly 59 reaches its third stop position or at 
such a timing as shown in Fig. 28. This makes it 
unnecessary to conduct specific drive control to 
stop the tray assembly 59 at the third position. This 
third stop position is set in the cabinet, just before 



the tray assembly 59 finishes its horizontal move- 
ment or It starts its vertical movement. 

The tray assembly 59 is sometimes inserted 
and housed in the cabinet 210 without any cassette 

5 200 placed therein. When no cassette is placed in 
the tray assembly 59, the tray assembly 59 is 
stopped and awaited not at its set position but at 
the third position to shorten the time which starts 
from the occurrence of eject signal and ends with 

70 the position of the tray assembly 59 at its projected 
position, thereby improving the operating feasibility 
of the cassette setting device. Further, the two 
cassette detecting switches 8 are located right and 
left the tray lifter assembly 1. When the cassette 

75 200 is placed in the tray assembly 59 with its short 
side directed in the forward and rearward direction 
of the tray assembly 59 or the abnormal cassette 
such as C and cassettes is placed in the tray 
assembly 59, therefore, both of the cassette detect- 

20 ing switches 8 are not brought into off-state, there- 
by preventing the tray assembly 59 from passing 
over the third stop position and reaching its set 
position in the cabinet. The cassette detecting 
switches 8 are usually under on-state. Even when 

25 they are made off-state by some causes, the con- 
trol section 300 judges that the cassette is set in 
the tray assembly 59, thereby enabling the follow- 
ing normal operation of the tray assembly 59 to be 
carried out. The tray assembly 59 is moved in this 

30 case to its set position in the cabinet without any 
cassette placed therein but both of tape end de- 
tecting photosensors 23 and 47 which will be de- 
scribed later are made on-state. Therefore, the 
control section 300 detects abnormality to eject the 

35 tray as assembly 59 out of the cabinet. 

The side chassis assembly 9 comprises the 
side chassis 10, the rack slider 14, a rack urging 
spring 15, a drive gear 16, a shift gear spring 17, 
the shift gear 18, a sensor shutter 19, a shutter 

40 spring 20, a shutter shaft screw 21 , a sensor holder 
22, the photo-sensor 23 and a tray-down detecting 
switch 24. The other side chassis assembly 25 
comprises the side chassis 26, the rack slider 30, a 
rack urging spring 31, a drive gear 32, a shift gear 

45 spring 33, the shift gear 34, the drive motor 35 and 
a drive pulley 36. These side chassis 9 and 25 are 
fixed to the main chassis (not shown) by screws 
and combined and assembled together with the 
rear, front and lower front reinforcing plates 37, 85 

so and 55 to form a gate-like structure. 

The rack sliders 14, 30, the springs 15, 31, the 
shift gears 18, 34 and the shift gear springs 17, 33 
are located symmetrical to each other. 

The rack sliders 14 and 30 are located outside 

55 the side chassis 10 and 26, respectively, as shown 
in Fig. 29, and rack slider guide bosses 11 and 27 
of the side chassis 10 and 26 are engaged with 
horizontal movement guide grooves 14c, 14d and 
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30c, 30d of the rack sliders 14 and 30. Lift grooves 
14a, 14b and 30a. 30b which cause the tray lifter 
assembly 1 to be moved up and down, as de- 
scribed above, are provided at front and rear por- 
tions of the rack sliders 14 and 30 and between the 
guide grooves 14c and 14d and between the guide 
grooves 30c and 30d, and lifter operating pins 3 of 
the lifter 2 are engaged with these lift grooves. 

Each of the lift grooves 14a, 14b, 30a and 30b 
includes upper and lower horizontal sections ar- 
ranged parallel to each other with a certain interval 
interposed between them in the vertical direction 
and a slope section for connecting the upper and 
the lower horizontal section to each other. The 
lower horizontal sections of the lift grooves 14a, 
14b, 30a and 30b are provided with pin release 
preventing projections 141, 142, 301, 302 and 
pressing steps 143, 144, 303, 304 (which are 
shown only in Fig. 30 for the sake of illustration). 
When the tray assembly 59 is moved to the tape 
drive section, therefore, the lifter operating pins 3 
pass over the projections 141, 142, 301 and 302 of 
the lower horizontal sections and reach the steps 

143. 144, 303 and 304 thereof, so that their posi- 
tion can be limited while they are being a little 
lifted. As the result, even when external force such 
as the reaction of a belt 44 in a drive system which 
will be described later, and unexpected vibration is 
added to the rack sliders 14 and 30, the lifter 
operating pins 3 can be prevented from moving by 
load caused by their riding over the steps 143, 144, 
303 and 304, thereby keeping the cassette 200 
pressed in the tray assembly 59. Even when larger 
external force is added to the lifter operating pins 3 
and the pins 3 are thus moved from the steps 143, 

144, 303 and 304, they can be stopped and pre- 
vented from moving to the slopes of the lift 
grooves 14a, 14b, 30a and 30b by the projections 
141, 142, 301 and 302. This prevents the lifter 
operating pins 3 from being floated or lifted while 
they are being moved to the slopes of the lift 
grooves, thereby holding the cassette 200 pressed 
in the tray assembly 59. 

Each of the four lift grooves 14a, 14b, 30a and 
30b is not needed to be shaped to have the projec- 
tion and the step but one of them may be shaped 
to have the projection and the step. 

The rack sliders 14 and 30 are urged rearward 
by the springs 15 and 31. Rack gears I4e and 30e 
are formed on front undersides of the rack sliders 
14 and 30 and toothed with the drive gears 16 and 
32 which will be described later to move in the 
horizontal direction. The rack sliders 14 and 30 are 
provided at their upper rear ends with rack gears 
14f and 30f and flat portions 14g and 30g following 
the rack gears 14f and 30f. The rack sliders 14 and 
30 are moved in the horizontal direction while caus- 
ing their rack gears 14f and 30f toothed with the 



shift gears 18 and 34, which are thus rotated. 
Before their rack gears 14f and 30f are toothed with 
the shift gears 18 and 34, their flat portions 14g 
and 30g are struck against those of the shift gears 

5 .18 and 34 to correct postures of the shift gears 18 
and 34, which are then toothed with the rack gears 
14f and 30f of the rack sliders 14 and 30. Tops of 
the rack gears 14f, 30f and the flat portions 14g 
and 30g of the rack sliders 14 and 30 are limited in 

10 their upward movement by the rear reinforcing 
plate 37 to thereby guide the rack sliders 14 and 
30 in the horizontal direction. Further, when the 
rack gears 14f and 30f are toothed with the shift 
gears 18 and 34, tops of the rack gears 14e and 

75 30e of the rack sliders 14 and 30 are limited in 
their upward movement by bent and drawn por- 
tions 10d and 26d of the side chassis 10 and 26 to 
thereby guide the rack sliders 14 and 30 in the 
horizontal direction. The toothing of these gears 

20 can be thus started and continued with a higher 
accuracy. 

The rack sliders 14 and 30 are provided at 
their rear portions with through-holes 14h and 30h, 
as shown in Fig. 29, through which light is passed 

25 to detect the end of a tape. As shown in Fig. 30, 
the through-hole 14h has a length A while the other 
through-hole 30h has a length B in the forward and 
rearward direction, an these through-holes allow 
light emitted from a light source 400 to detect the 

30 tape end to be passed through, shielded and then 
passed through them as the rack sliders 14 and 30 
move from rear to front. The timing at which light is 
passed through, shielded and then passed through 
these through-holes 14h and 30h is set in such a 

35 way that light passed through the through-hole 14h 
is shielded just after the rack slider 14 starts its 
moving from rear and that light passed through the 
through-hole 30h is shielded after little time passes 
since light passed through the through-hole 14h is 

40 . shielded. This is intended to let the photosensors 
23 and 47 have a time difference in their output 
timings to detect the third stop position of the tray 
assembly 59, as shown in Fig. 28. 

Recesses 14i and 30i are formed on outer 

45 faces of the rack sliders 14 and 30, extending 
horizontal in the forward and rearward direction, 
and these recesses 14i and 30i are provided with 
the through-holes I4h and 30h. Projections 22b 
and 45b of sensor holders 22 and 45 are fitted into 

50 the recesses I4i and 30i, having some clearance 
relative to the recesses, as shown in Fig, 31. The 
projections 22b and 45b have through-holes 22a 
and 45a through which light is passed to detect the 
tape end, and the light-receiving elements or 

55 photosensors 23 and 47 for detecting the tape end 
are located outside the projections 22b and 45b. 
Light can therefore reach the photosensors 23 and 
47, passing through the through-holes 22a and 45a, 
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to reliably make the control section 300 operative. 

The sensor shutter 19 is freely swingably at- 
tached to the rear inner face of the side chassis 10 
by the shaft screw 21 (see Fig. 32). The sensor 
shutter 19 is a lever serving to shut or close and 
open a through-hole 10f through which light emit- 
ted from the light source 400 is passed to the 
photosensor 23, and it is usually urged by the 
shutter spring 20 in such a direction that allows 
light to pass through the through-hole 1 0f. This 
sensor shutter 19 is associated with the slot-in 
movement of the tray assembly 59. As shown in 
Fig. 33. the sensor shutter 19 is made operative by 
a specifically-shaped portion 60j of the tray assem- 
bly 59 when the tray assembly 50 is at such a 
position that is a little before the tray assembly 59 
finishes its horizontal movement or when the tray 
assembly 59 is housed in the front of the cabinet, 
thereby causing light passed through the through- 
hole 14h of the rack slider 14 to be shielded or to 
be further passed to set the third stop position at a 
desired position. When the third stop position is set 
before the tray assembly 59 is switched from its 
horizontal movement to its vertical one, for exam- 
ple, drive force which is needed to be larger for 
driving the tray assembly 59 in the vertical direc- 
tion than in the horizontal direction can be switched 
over to save power. 

Outputs of the photosensors 23 and 47 are 
applied to the control section 300 (see Fig. 11). 
The control section .300 counts the time during 
. which the tray assembly 59 starts its sloHn move- 
ment and comes to the third stop position, and an 
abnormality detecting logic which causes the con- 
trol section 300 to judge the movement of the tray 
assembly 59 abnormal after a certain time is 
passed and to reverse the drive motor 35 is stored 
in the control section 300. A time several times 
-longer than the time usually used is set as the 
certain time, considering the change of circum- 
stances under which the VTR set is used, the 
aging of the VTR set, irregularities of parts used 
and the like. In a case where the operator or user 
inserts the tray assembly 59 into the cabinet with 
his finger left in the opening 61c of the tray plate 
61, for example, the tray assembly 59 'can be 
moved to the third stop position by a smaller drive 
force and for a shorter time due to the above- 
described effect of the sensor shutter 19. In addi- 
tion, the force by which his finger left in the open- 
ing 61c is sandwiched between the tray assembly 
59 and the cabinet can be made smaller and the 
time needed to reverse and stop the drive motor 
35 can be made shorter. This enables him to be 
protected safe. 

The abnormality detecting means (or safety 
measure) which uses the sensor shutter 19 may be 
arranged so that the left rear end of the tray frame 



60 is so differently shaped as to cause the sensor 
shutter 19 to repeat its closing and opening move- 
ment several times relative to the through-hole 10f 
at such a timing as shown in Fig. 34 so as to 

5 speed up the abnormality detection. This is in- 
tended to finely divide the section along which the 
tray assembly 59 starts its slot-in movement and 
reaches the third stop position by repeating the 
closing and opening movement of the sensor shut- 

70 ter 19 several times and to cause the control sec- 
tion 300 to judge the time which the tray assembly 
59 takes to move each of divided parts of the 
section so as to detect the movement of the tray 
assembly 59 abnormal. The detecting time can be 

75 thus made by far smaller and even when fingers or 
hand of the user is sandwiched between the tray 
assembly .59 and the cabinet, the drive motor 35 
can be instantly reversed. This enables the user to 
be protected safer. 

20 The means for detecting the tray assembly 59 

abnormal until the tray assembly 59 starts its slot- 
in movement and reaches the third stop position is 
not limited to above-described ones. The section 
along which the tray assembly 59 starts its slot-in 

25 movement and reaches the third stop position may 
be divided by signals obtained by the combination 
of a rotating or sliding plate provided with slits and 
associated with the tray assembly 59 and a photo- 
detector or the combination of plural operating sec- 

30 tions and switches arranged, at the tray assembly 
59. 

The shift gears 18 and 34 are pivoted on the 
rear portions of the side chassis 10 and 26 so as to 
rotate at a certain angle. -They are urged in a 

35 direction by the shift gear springs 17 and 33. They 
can be toothed with the rack gear sections 76b and 
80b of the tray rails 76 and 80 and with the rack 
gear sections 14f and 30f of the rack sliders 14 and 
30, as described above, to make changeover be- 

40 tween the tray rails 76, 80 and the rack sliders 14, 
30 in such a way that the rack sliders 14 -and 30 
are moved forward by the rearward ward move- 
ment of the tray rails 76 and 80 and that the tray 
rails 76 and 80 are moved forward by the rearward 

45 movement of the rack sliders 14 and 30. 

The drive gears 16 and 32 are freely rotatably 
attached to the outer faces of the side chassis 10 
and 26. The drive gears 16 and 32 incjude gears 
16a and 32a toothed with rack gear sections 14e 

so and 30e of the rack sliders 14 and 30 to move the 
rack sliders 14 and 30, and gears 16b and 32b 
toothed with and driven by tray drive gears 52 and 
53 which will be described later. The rate of gear 
teeth of the gears 1 6a and 32a relative to the gears 

55 16b and 32b is set 1 : 2 to make phases of the 
gears 16a and 32a fitted to those of the gears 16b 
and 32b every two teeth of the gears 16b and 32b 
when these phases of the gears 16a and 32a are to 
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be fitted to those of the gears 16b and 32b. The 
assembling of the cassette setting device or tray 
assembly 59 can be thus made simpler. This rate 
of gear teeth may be not 1 : 2 but 1 : one of 
integers if it is same as that of small gears 5a and 
53a of the tray drive gears 52 and 53 relative to 
large gears 52b and 53b thereof. Same merit as in 
the case of the gears 16a, 32a and 16b, 32b can 
also be achieved in this case. The outer gears 16b 
and 32b of the drive gears 16 and 32 also serve to 
prevent the rack sliders 14 and 30 from being 
floated or lifted and each of these outer gears 16b 
and 32b has such a tapered portion that allows it to 
be escaped not to interfere with the rack sliders 1 4 
and 30 when the drive gears 16 and 32 are rotated. 

As described above, the side chassis 10 and 
26 are provided with the paired drawn portions 10a 
and 26a, which guide right and left sides of the tray 
assembly 59 with high accuracy. Further, the side 
chassis 10 and 26 are provided at their rear por- 
tions with the paired rear limits 12 and 28, as 
described above, which reliably limit the position of 
the tray lifter assembly 1 in the forward and rear- 
ward direction and which enable the rack gears 
76b, 80b of the tray rails 76, 80 to be toothed with 
the shift gears 18, 34 with higher accuracy. Fur- 
thermore, the side chassis 10 and 26 are provided 
with the paired front limits 13 and 29, as described 
above, which are struck against the tray rail posi- 
tion limits 77 and 81, when the tray assembly 59 is 
at its projected position, to guide right and left 
sides of the tray assembly 59 with high accuracy 
and . to reduce the chattering of the tray assembly 
in the upward and downward direction when the 
tray assembly 59 is at its projected position. 

The switch 24 for detecting the downward 
movement of the tray assembly 59 is attached to 
the side chassis assembly 25. This switch 24 is 
intended to detect whether the tray assembly 59 is 
moved in the horizontal or vertical direction, and it 
is made operative by a lower end face 30j of the 
rack slider 30. Namely, it is held off-state when the 
rack slider 30 is at its rear position or until the tray 
assembly 59 starts its horizontal movement from its 
projected position and finishes it, but it is held on- 
state until the rack slider 30 starts its movement in 
the forward direction and finishes it or until the tray 
assembly 59 starts its vertical movement and 
comes to its set position in the cabinet. The projec- 
ted and set positions of the tray assembly 59 are 
detected by the combination of the switches 24 
and 90. The control section 300 judges that the 
tray assembly 59 is at its projected position when 
only the tray detecting switch 90 is held on-state 
and it judges that the tray assembly 59 is at its set 
position when both of the switches 24 and 90 are 
held on-state. This makes it unnecessary to use 
any specific logic program for finding where the 



tray assembly 59 is, and quick control for the tray 
assembly 59 can be thus realized even when the 
detector circuit is re-set during the movement of 
the tray assembly 59 by power stoppage or pulling 

5 the plug out of the socket. 

The sensor holder 22 is fixed to the side chas- 
sis 10. The sensor holder 22 is provided with plural 
projections 22b, by which the rack slider 14 can be 
prevented from floating left and outward. The rack 

io slider 14 can be therefore reliably attached to the 
tray frame 60 only by the simply-shaped rack 
slider guide boss 11, thereby making it unnec- 
essary to use any specific attaching parts such as 
washers. This reduces the number of parts used. 

75 A relay plate 23a is attached to the outer face 

of the sensor holder 22. The terminal of the 
photosensor 23 is connected to the relay plate 23a 
by soldering. The surface of the relay plate 23a is 
coated black not to allow light outside to enter into 

20 the cabinet 210 through the air escaping hole, for 
example, of the left side of the cabinet to bring the 
photosensor 23 into malfunction. Light outside can 
be thus reliably prevented from entering into the 
photosensor 23. 

25 The drive motor 35 is screw-fixed to the rear 

portion of the side chassis assembly 25. The drive 
pulley 36 is fitted onto the shaft of the drive motor 
35, which drives a pulley gear 42 through the belt 

44 stretched between the drive pulley 36 and the 
30 pulley gear 42. The belt 44 is covered by a belt 

cover (not shown) not to contact wirings and the 
like. 

The tray drive assembly 39 is arranged right 
and outside the side chassis assembly 25 to re- 
35 duce the drive force of the drive motor 35. The tray 
drive assembly 39 comprises a tray drive base 40, 
a reduction gear 41, the pulley gear 42, a relay 
gear 43, the belt 44, the sensor holder 45, a relay 
plate 46 and the photosensor 47. 
40 The reduction gear 41, pulley gear 42 and 
relay gear 43 are freely rotatably attached to the 
tray drive base 40. The drive force transmitted to 
the pulley gear 42 through the belt 44 is reduced 
by the pulley gear 42 and transmitted to the reduc- 
es tion gear 41 and further reduced by the reduction 
gear 41 and transmitted to the relay gear 43. The 
relay gear 43 transmits the drive force thus re- 
duced to a connector gear 50. The tray drive base 
40 is fixed to the side chassis 26. 
50 The sensor holder 45 is fixed to the right outer 
face of the tray drive base 40. The isensor holder 

45 is provided at several positions thereof with 
projections (not shown for the sake of illustrative 
simplicity) to correspond to the rack slider 30. 

55 These projections are passed through escaping 
holes of the tray drive base 40 to prevent the rack 
slider 30 from floating right and outward. Reliable 
attachment of the rack slider 30 can be thus 
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achieved only by engaging it with the simply- 
shaped rack slider guide bosses 27. This makes it 
unnecessary to use specific parts such as washers, 
thereby reducing the number of parts used. 

The relay plate 46 is attached to the outer face 
of the sensor holder 45. The terminal of the 
photosensor 47 is soldered to the relay plate 46. 
The surface of the relay plate 46 is coated black 
not to allow light outside to enter into the cabinet 
210 through the air escaping hole of the right side 
of the cabinet 210 so as to bring the photosensor 
47 into malfunction. This reliably prevents light 
outside from entering into the photosensor 47, as 
seen in the case of the photosensor 23. 

The rear side of the tray frame is reinforced by 
the rear reinforcing plate 37 and the cassette lid 
opener 38. As shown in Fig. 35, the rear reinforcing 
plate 37 is screw-fixed to the side chassis 10 and 
26 by keeping positioning projections 10g and 26g 
on the tops of the side chassis 1 0 and 26 fitted in 
four or more positioning holes 37b arranged front 
and rear at right and left sides of the rear reinforc- 
ing plate 37. The four or ffiore positioning holes of 
the rear reinforcing plate 37 are simultaneously 
formed at one process and serve to keep the side 
chassis 10 and 26 parallel to each other with high 
accuracy. Further, the rear reinforcing plate 37 is 
provided with the hole 37a through which the oper-. 
ator can see tape running parts mounted on the 
main chassis (not shown) when he views the VTR 
set obliquely from above. This hole 37a of the rear 
reinforcing plate 37 serve as a window through 
which the operator can carry out adjusting work 
relative to the VTR set. The cassette lid opener 38 
are screw-fixed to the underside of the rear re- 
inforcing plate 37, serving to release the lid 201 of 
the cassette 200 and the cassette stopper 82 when 
the tray assembly 59 is on its slot-in movement 
(see Fig. 24). 

The front reinforcing plate assembly 84 com- 
prises door lock levers 86, 87, two door lock lever 
springs 88, the tray detecting lever 89 and the tray 
detecting switch 90. The front reinforcing plate 85 
has positioning holes 85a at right and left ends 
thereof and positioning projections 10e and 26e on 
the tops of the side chassis 10 and 26 are fitted 
into the positioning holes 85a of the front reinforc- 
ing plate 85. The front reinforcing plate 85 is 
screwed to the side chassis 10 and 26 so as to 
keep these chassis parallel to each other with high 
accuracy. The front reinforcing plate 85 reinforces 
the frame in which the operating system is housed, 
and it also reinforces the cabinet top when the 
cabinet top is about to be deformed by 
unexpectedly-strong external force added to the 
top of the VTR set. Even when the front side of the 
cassette 200 is lifted up by unexpectedly-strong 
force to pull the cassette 200 out of the cabinet 



210 through the slot, the front of the front reinforc- 
ing plate 85 is struck against the cassette 200 to 
prevent the cassette 200 from pushing up the top 
of the slot and deforming it (see Fig. 36). It is 

5 preferable in this case to bend the front of the front 
reinforcing plate 85 upward at a certain angle. 

The tray detecting fever 89 is freely swingably 
attached to the front reinforcing plate 85. The tray 
detecting switch 90 is also attached to the front 

70 reinforcing plate 85 to correspond to the tray de- 
tecting lever 89. The tray detecting lever 89 is 
controlled by the rack slider 30 to switch over the 
tray detecting switch 90. More specifically, the rear 
or front end 89a or 89b of the tray detecting lever 

75 89 is made operative by a projection 30k of the 
rack slider 30 or by a projection 80c of the tray rail 
80 and the tray detecting switch 90 is thus 
switched on when the tray assembly 59 is at its 
projected and set positions. The tray detecting 

20 switch 90 reverses the tray detecting lever by its 
restoring force and it is thus switched over off-state 
when the tray assembly 59 is not at the above- 
mentioned both positions. 

The door lock levers 86 and 87 are freely 

25 swingably attached to the front reinforcing plate 85. 
The door lock levers 86 and 87 have operating 
posts 86a, 87a, lock claws 86b, 87b and operating 
posts 86c, 87c. The door lock levers 86 and 87 
guide the grooves 60d and 60c of the tray frame 

30 60; as shown in Fig. 37, and they are also con- 
trolled by these grooves 60d and 60c to lock and 
unlock lock members 212 of a cassette door 211 
which closes and opens the slot of the cabinet 210 
through which the cassette 200 is inserted into and 

35 pulled out of the cabinet 210 (see Figs. 38A, 38B 
and 39). 

The cassette door 211 is freely swingably at- 
tached to the cabinet 210 and urged in the door- 
closing direction by springs 213. On the other 

40 hand, the door lock levers 86 and 87 are urged by 
door lock lever springs 88 in a direction in which 
they lock lock members 212 of the cassette door 
21 1 . When the tray assembly 59 which is at its set 
position in the cabinet starts its movement to its 

45 projected position, the cassette door 211 is pushed 
and opened against the springs 88 by the tray 
assembly 59 (see Fig. 38B). The operating posts 
86c and 87c of the door lock levers 86 and 87 are 
now engaged with the grooves 60d and 60c of the 

so tray frame 60 and as the tray assembly 59 is 
moved to its projected position, the lock claws 86b 
and 87b of the door lock levers 86 and 87 are 
released from the lock members 212 of the cas- 
sette door 211. 

55 As the tray assembly 59 is moved to its projec- 

ted position, the grooves 60d and 60c of the tray 
frame 60 are engaged with the operating posts 86a 
and 87a of the door lock levers 86 and 87 to swing 

id 
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the door lock levers 86 and 87 against the door 
lock lever springs 88, thereby causing the lock 
claws 86b and 87b to be unlocked from the lock 
members 212 of the cassette door 211. When the 
tray assembly 59 reaches its projected position, 
the cassette door 211 is pushed against the 
springs 88 by the tray frame 60 and thus opened. 

Front ends of the lock members 212 of the 
cassette door 21 1 are so tapered as to push away 
the lock claws 86b and 87b of the door lock levers 

86 and 87. This is to enable the cassette door 21 1 
to be closed to its final position even if the lock 
members 212 of the cassette door 211 interfere 
with the lock claws 86b and 87b of the door lock 
levers 86 and 87 because of irregularities of parts 
used when cassette door 21 1 is to be closed. 

When the tray assembly 59 is moved from its 
projected position to its set position, the operating 
posts 86c and 87c of the door lock levers 86 and 

87 are released from the grooves 60c and 60d of 
the tray frame 60, causing the door lock levers 86 
and 87 to be swung by the door lock lever springs 
88. The lock claws 86b and 87b of the door lock 
levers 86 and 87 are thus engaged with the lock 
members 212 of the cassette door 211 to lock the 
cassette door 211 at its closed position (see Fig. 
38A). 

When the tray assembly 59 is housed and set 
in the cabinet 210, the cassette door 211 is locked 
in this manner while being kept closed, thereby 
preventing the operator from being injured, sand- 
wiching his fingers between the tray frame and the 
cabinet; for example, when the tray assembly 59 is 
moved to its projected position. 

A second opening and closing switch 100 is 
arranged between the cassette door 211 and the 
cabinet 210, using an elastic member (not shown), 
and it is switched over by the pre-pressure of the 
elastic member when the cassette door 211 
reaches its closed position (see Fig. 39). The sec- 
ond opening and closing switch 100 is kept off- 
state with a certain clearance interposed relative to 
the cassette door 21a when the cassette door 211 
is closed as shown in Fig. 39, but when it is further 
urged against the elastic member to its closed final 
position, the second opening and closing switch 
100 is turned on. The elastic member which serves 
as a limiter for the cassette door 21 1 can be used 
as the second opening and closing switch 100 
itself. When the cassette door 211 is closed, the 
tray assembly 59 can be moved to its projected 
position by pushing a different opening and closing 
switch 101 or by pushing the cassette door 211. 

Output terminals of the second opening and 
closing switches 100 and 101 are connected to the 
control section 300, which causes the cassette 
door 211 to be opened and closed responsive to 
the switches turned on and off. 



The lower front reinforcing plat assembly 54 
comprises the lower front reinforcing plate 55, two 
right and left pop-up control lever holder plates 56, 
two right and left pop-up control levers 57 and two 

5 right and left pop-up control lever springs 58. The 
lower front reinforcing plate 55 is attached to the 
front reinforcing plate 85 while being sandwiched 
between the side chassis 10 and 26. The lower 
front reinforcing plate 55 serves to reinforce the 

io tray frame in which the operating system is 
housed, to keep the side chassis 10 and 26 parallel 
to each other with high accuracy to have a certain 
dimension interposed between them, and to blind 
from the operator the inside of the tray assembly 

75 59. The pop-up control lever holder plates 56 for 
supporting the pop-up control levers 57 freely 
swingable are screw-fixed to right and left ends of 
the lower front reinforcing plate 55. As described 
above, the pop-up control levers 57 are engaged 

20 with the bent portions 62c and 66c of the pop-up 
sliders 62 and 66 for the tray assembly 59 to make 
the selective pop-up system operative. The pop-up 
control levers 57 are urged by the pop-up control 
lever springs 58 to engage the bent portions 62c 

25 and 66c of the pop-up sliders 62 and 66 and when 
the tray assembly 59 is to be moved to its projec- 
ted position, the pop-up control levers 57 are en- 
gaged with the bent portions 62c and 66c of the 
pop-up sliders 62 and 66 but when it is to be 

30 moved to its set position, they are pushed by the 
bent portions 62c and 66c of the pop-up sliders 62 
and 66 to swing in their escaping direction. 

A drive transmitter section for synchronously 
transmitting drive force to the right and left side 

35 chassis comprises a connector spring 49, the con- 
nector gear 50, a tray drive shaft 51, and tray drive 
gears 52, 53. The tray drive shaft 51 passes 
through the side chassis 10 and 26 and the tray 
drive gears 52 and 53 are attached to right and left 

40 ends of the tray drive shaft 51 . The tray drive gears 
52 and 53 include small gears 52a and 53a toothed 
with the rack gears 60a and 60b of the tray frame 
60, as shown in Fig. 40, and large gears 52b and 
53b each having an outer diameter a little larger 

45 than that of the small gears 52a and 53a and 
toothed with bearings 52d and 53d supported by 
the side chassis 10 and 26 and with rack gears 14e 
and 30e of the rack sliders 14 and 30 (see Fig. 41). 
The tray drive gears 52 and 53 can be thus resin- 
so molded by the simple split die. They are attached 
to the tray drive shaft 51 which is injection-molded 
hexagonal, as shown in Fig. 42, and each of their 
small gears 52a and 53a is set to have a number of 
teeth which is the multiple of 6. They can be thus 

55 easily assembled without paying any attention to 
their right and left gear phases. Further, the rate of 
gear teeth between the small gears 52a, 53a and 
the large gears 52b, 53b is set 1 : 2 (or twelve 
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teeth : twenty four teeth, for example) same as that 
of gear teeth between the gear members 16a, 32a 
of the drive gears 16, 32 and the gear members 
16b, 32b thereof. The small gears 52a, 53a and the 
large gears 52b, 53b are marked by X in such a 
way that their phases can coincide with each other 
every two teeth of them Fig. 41), and they are 
assembled each other, making their marks X co- 
incident with each other. The rate of gear teeth 
may be set not 1 : 2 but same as that of gear teeth 
between the inner gear members 16a, 32a of the 
drive gears 16, 32 and the outer ones 16b, 32b 
thereol. Same merits can also be achieved in this 
case. 

Although each of the small gear members 52a 
and 53a of the tray drive gears 52 and 53 has been 
made to have same number of teeth as that of 
each of the gear members 16a and 32a of the drive 
gears 16 and 32, and the rack gears 76b, 80b of 
the tray rails 76, 80 and the rack gears 14f, 30f of 
the rack sliders 14, 30 have been made operative 
by the same shaft gears 18 and 34, it is not 
needed that they have same number, of teeth and 
same module. In this case, however, it is needed 
that the rate of pitch circle radii between the small 
gear members 52a, 53a of the tray drive gears 52, 
53 and the inner gear members 16a, 32a of the 
drive gears 16, 32 is made same as that of the 
gear section of the shaft gear 18 relative to the 
gear section of the shaft gear 34. 

When each of the gear members 16a and 32a 
of the drive gears 16 and 32 is made to have a 
pitch circle radius larger than that of each of the 
small gear members 52a and 53a of the tray drive 
gears 52 and 53, for example, the speed reduction 
ratio of horizontal movement of the tray assembly 
59 which is driven by the tray drive gears 52 and 
53 becomes high to make small the force with 
which fingers or hand of the operator is sand- 
wiched and injured between the tray assembly 59 
and the cabinet. As described above, the load 
needed to drive the tray assembly 59 in the hori- 
zontal direction is smaller than that needed to drive 
it in the vertical direction. When different pitch 
circle, radii are given to the gear members to pro- 
vide an appropriate speed reduction ratio as de- 
scribed above, therefore, only one kind of drive 
voltage can be used to allow the drive motor 35 to 
drive the tray assembly 59 with safety and high 
reliability. When it is arranged that both of the 
horizontal and vertical movements of the tray as- 
sembly 59 can be realized in this manner, using 
only one kind of drive voltage but without setting 
drive voltage for driving the tray assembly 59 in the 
horizontal direction lower than that for driving it in 
the vertical direction, that force with which fingers 
or hand of the operator is sandwiched and injured 
between the tray assembly 59 and the cabinet can 



be made small without Slowing down the slot-in 
movement of the tray assembly. 

Further, the connector gear 50 is coaxially at- 
tached to the tray drive gear 53 through the con- 

5 nector spring 49. Drive force is transmitted from 
the relay gear 43 to the connector gear 50, which 
transmits the drive force to the tray drive gears 52, 
53 and the tray drive shaft 51. When the drive 
force is transmitted to the tray drive gears 52, 53 

io and the tray drive shaft 51 in this manner and then 
to the right and left side chassis, backlash of the 
gears can be prevented from giving any influence 
to the tray assembly 59 which is under movement, 
thereby enabling the tray assembly 59 to be 

15 smoothly moved between its projected and set 
positions.. 

The connector spring 49 is interposed between 
the tray drive gear 53 and the connector gear 50 
while hooking its ends on bosses 53c and 50a of 

20 the gears 53 and 50. When the tray assembly 59 is 
at its projected position, the drive force of the 
connector gear 50 is transmitted to the tray drive 
gear 53 through the connector spring 49 (see Fig. 
43B). When the tray assembly 59 is at its set 

25 position, the drive force of the connector gear 50 is 
transmitted directly to the tray drive gear 53 (see 
Fig. 43A). When the tray assembly 59 which is at 
its projected position is pushed to start its slot-in 
movement, the tray drive gears 52 and 53 are 

30 rotated by the rack gears 60a and 60b of the tray 
assembly 59. The connector gear 50 is connected 
this time directly to the drive motor 35 and cannot 
rotate because of large operating load, but the tray 
drive gears 52 and 53 are rotated because the 

35 connector spring 49 bends (see Fig. 43C). When 
the operating section of the tray assembly 59 is 
released from the tray detecting lever 89 as de- 
scribed above, the tray detecting switch 90 is 
switched over from on-state to off-state and the 

40 drive motor 35 is thus rotated to start the slot-in 
movement of the tray assembly 59. 

When the tray detecting switch 90 is changed 
over from on-state to off-state, the tray drive gears 
52 and 53 can further rotate relative to the connec- 

45 tor gear 50 by an extent to which the connector 
spring 49 can bend. When the tray assembly 59 is 
pushed against the connector spring 49 by small 
force, therefore, the tray assembly 59 can be 
moved by this bending extent of the connector 

50 spring 49 and the tray detecting switch 90 is thus 
switched on to cause the tray, assembly 59 to start 
its slot-in movement. 

A click system for holding the tray assembly 
59 at its projected position may be used instead of 

55 the connector spring 49. In this case, the drive 
motor 35 is kept rotating until the tray assembly 59 
is held at its projected position by the click system, 
and the drive motor 35 is then a little reversed to 
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rotate the connector gear 50 relative to the tray 
drive gears 52 and 53 while keeping the tray de- 
tecting switch turned off. The tray drive gears 52 
and 53 can be thus separated from the drive motor 
35 until the boss 53c of the tray drive gear 53 is 
struck against the boss 50a of the connector gear 
50 when the tray assembly 59 is at its projected 
position. Therefore, force needed to insert the tray 
assembly 59 into the cabinet is enough only to 
release the click system, thereby enabling the tray 
assembly 59 to be inserted into the cabinet by 
such small force as seen in the case of the con- 
nector spring 49. 

As seen in the case where the click system is 
used, the connector spring 49 further keeps the 
tray gears 52 and 53 rotating even after the tray 
assembly 59 is projected from the cabinet. When 
the connector spring 49 is thus bent and escaped, 
drive force is transmitted directly by the bosses 
53c and 50a projected from the tray drive gear 53 
and the connector gear 50 to finish the projected 
movement of the tray assembly 59. The drive 
motor 35 is then a little reversed and stopped while 
keeping the tray detecting switch 90 turned off, and 
the connector gear 50 is thus rotated relative to the 
tray drive gears 52 and 53 by a certain angle. The 
urging force of the connector spring 49 can be thus 
further reduced, thereby enabling the tray assem- 
bly 59 to be inserted into the cabinet by small 
force. 

A damper 92 is attached to the outer face of 
the side chassis assembly 26 in such a way that it 
is toothed with the drive gear 32. It serves to make 
the projected movement of the tray assembly 59 
smooth and it is arranged to have clutch function 
only in one direction, for example, in such a way 
that it does not perform damper function when the 
tray assembly 59 is inserted into the cabinet but 
that it performs damper function when the tray 
assembly 59 is projected from the cabinet. Force 
which is added to insert the tray assembly 59 into 
the cabinet can be thus reduced , by such a part 
that must be added to the damper 92. The damper 
92 comprises a gear 92a toothed with the drive 
gear 32 and a damper body 92b, as shown in Fig. 
.44. A rotating boss 92c coaxial to the rotating 
center shaft of the gear 92a is attached to the 
damper body 92b and projected inside the side 
chassis 26, passing through a guide slit 26f of the 
side chassis 26, as shown in Fig. 45. A rotating 
plate 110 provided with escaping and engaging 
portions 110a and 110b is fixed to the rotating boss 
92c with the side chassis 26 interposed between 
them to hold the damper freely rotatable and slida- 
ble along the slit 26f. The side chassis 26 is 
provided with a projection 26g engaged with the 
engaging portion 110b of the rotating plate 110. 

When the drive gear 32 is rotated in the direc- 



tion in which the tray assembly 59 is projected 
from the cabinet, as shown in Fig. 46B, the damper 
92 is urged in the forward direction by a little 
rotating load of the rotating boss 92c and the slit 

5 26f and by the rotating direction of the drive gear 
32, so that the projection 26g of the side chassis 
26 can be engaged with the engaging portion 110a 
of the rotating plate 110. The damper 92 is thus 
made operative to serve as a damper because the 

10 rotation of the damper body 92b is stopped (see 
Fig. 46B). 

When the drive gear 32 is rotated in the direc- 
tion in which tray assembly 59 is inserted into the 
cabinet, the damper 92 is urged in the rearward 

75 direction by the rotating direction of the drive gear 
32, a little rotating load of the rotating boss 92c and 
the slit 26f, and the escaping portion of the rotating 
plate 110, so that the engaging portion 110b of the 
rotating plate 110 can be released from the en- 

20 gaged projection 26g of the side chassis 26. The 
damper 92, therefore, is not made operative to 
serve as a damper because its damper body 92b 
rotates together with its gear 92a (see Fig. 46A). 
The rotating direction of the drive gear 32, the slit 

25 26f of the side chassis 26, the small rotating load 
of the rotating boss 92c and the slit 26f, the en- 
gaged projection 26g of the side chassis 26, and 
the rotating plate 110 cooperate with one another in 
- this manner to form the one-way damper. 

30 It will be described how the cassette 200 is 

inserted into and projected from the cabinet. 

When no cassette 200 is housed in the tray 
assembly 59, the tray assembly 59 is stopped at 
the third stop position. When the tray assembly 59 

35 which is under this state is to be inserted into the 
cabinet, the opening and closing switch 101 or 
cassette door 211 is pushed. The second opening 
and closing switch 100 which is made operative by 
the opening and closing switch 101 or cassette 

40 door 211 is thus turned on to apply on-signal to the 
control section 300 (see Fig. 11). The control sec- 
tion 300 supplies drive signal to a drive circuit 301 
responsive to this on-signal. The drive circuit 301 
causes the drive motor 35 to be rotated by first 

45 voltage supplied from a power source circuit 302 to 
project the tray assembly 59 from the cabinet. 
Since no cassette is present in the tray assembly 
59 this time, the two pop-up levers 70 of the tray 
assembly 59 are moved downward by the selective 

so pop-up system, thereby enabling the cassette 200 
to be housed in the tray assembly 59. 

When the tray assembly 59 is on the way of its 
moving in the forward direction, the tray detecting 
lever 89 is made operative by the operating section 

55 of the tray assembly 59 and the tray detecting 
switch 90 is switched over from off-state to on- 
state. The control section 300 detects this on-state 
of the tray detecting switch 90 to cause the drive 
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motor 35 to be rotated at first voltage for a pre- 
determined time period and then reversed at sec- 
ond voltage for a predetermined time period. Ter- 
minals of the drive motor 35 are shortcircuited to 
brake and stop the drive motor. These terminals of 
the drive motor 35 are then made open to make 
the drive motor 35 ready for a next step. The tray 
assembly 59 can be thus kept projected. First 
voltage is used for normal operation and second 
voltage is set lower than first one in the power 
source circuit which is intended to protect the 
operator safe. 

The reason why the drive motor 35 is rotated 
as described above for the predetermined time 
period when the tray assembly 59 is at its projec- 
ted position resides in that the tray assembly 59 is 
reliably urged to its projected final position. The 
reason why the drive motor 35 is reversed for the 
predetermined time period resides in that the con- 
nector gear 50 is rotated relative to the tray drive 
gears 52 and 53 only -by. a certain extent to make 
the tray assembly 59 ready for a next slot-in move- 
ment of the tray assembly 59. When the drive 
motor 35 is reversed at second voltage for the 
certain time period and shortcircuit is caused be- 
tween the terminals of the drive motor 35, this 
relative rotation of the connector gear 50 to the 
certain extent enables enables the tray drive gear 
53 to be stopped at such a position with high 
accuracy that allows the tray drive gear 53 to be 
rotated relative to the connector gear 50 even after 
the tray assembly 59 is pushed to change over the 
tray detecting switch 90 from on-state to off-state. 

The opening between the terminals of the drive 
motor 35 is a measure for a case where the drive 
motor 35 is not rotated by some cause. In the case 
where the tray assembly 59 is manually inserted 
into the cabinet 210, for example, the drive motor 
35 is made operative on the way of inserting the 
tray assembly 59 into the cabinet. However, the 
tray assembly 59 can be inserted into the cabinet 
210 by relatively small force because the opening 
is kept between the terminals of the drive motor 35 
until the drive motor 35 is made operative. Even 
when the VTR set is not connected to the power 
source, the tray assembly 59 can be inserted into 
the cabinet 210 by relatively small force because 
the opening is kept between the terminals of the 
drive motor 35. 

When the opening and closing switch 101 is 
changed over or the tray assembly 59 is pushed as 
described above, the tray assembly 59 can be 
moved from its projected position to its slot-in 
position. In the case where the opening and closing 
switch 101 is pushed, the control section 300 de- 
tects this on-state of the switch 101 to cause the 
drive motor 35 to be rotated at second voltage 
through the drive and power source circuits 301 



and 302, so that the tray assembly 59 can be 
inserted into the cabinet 210. In the case where the 
tray assembly 59 is pushed, the tray drive gears 52 
and 53 which are made operative by the rack gears 

5 60a and 60b of the tray assembly 59 are rotated 
relative to the connector gear 50 due to the bend- 
ing of the connector spring 49 and separated from 
the drive motor 35, so that the tray assembly. 59 
can be inserted into the cabinet 210 by small force. 

io When the tray assembly 59 is pushed into the 
cabinet 210 and the operating section of the tray 
assembly 59 is released from the tray detecting 
lever 89, the tray detecting switch 90 is changed 
over from on-state to off-state. The control section 

75 300 detects this off-state of the tray detecting 
switch 90 to cause the drive motor 35 to be rotated 
at second voltage via the drive and power source 
circuits 301 and 302, so that the tray assembly 59 
can be inserted into the cabinet 210. 

20 When the tray assembly 59 is at its projected 

final position, light for detecting the tape end is 
passed through the tray assembly 59. When it is at 
the third stop position adjacent to its slot-in posi- 
tion, light is shielded by the rack slider 14 or 

25 sensor shutter 19 and the rack slider 30 at the left 
side of it but passed through the right side of it. 

When the tray assembly 59 in which no cas- 
sette is housed is inserted into the cabinet 210, the 
cassette detecting switches 8 are not turned off at 

30 the third stop position where the tray assembly 59 
is stopped or at the position where light for detect- 
ing the tape end is shielded at the left side of the 
tray assembly 59. The control section 300 detects 
this on-state of the cassette detecting switches 8 to 

35 cause the drive motor 35 to be stopped at the third 
stop position. 

When the tray assembly 59 in which the cas- 
sette 200 is housed is inserted into the cabinet 
210, the cassette detecting switches 8 are changed 

40 over from on-state to off-state before the tray as- 
sembly 59 reaches the third stop position. The 
control section 300 regards the position where light 
for detecting the tape end is shielded at the right 
side of the tray assembly 59 as the third stop 

45 position and sends to the drive circuit 301 chan- 
geover signal by which voltage for the drive motor 
35 is changed over from second voltage to first 
voltage. The drive circuit 301 changes over voltage 
supplied from the power source circuit 302 to first 

50 voltage and controls the drive motor 35 to cause 
the tray assembly 59 to be further inserted into the 
cabinet 210. The tray assembly 59 is moved rear- 
ward in the horizontal direction by the tray drive 
gears 52 and 53 which are toothed with the rack 

55 gears 60a and 60b, and when the tray assembly 59 
reaches the final position of its horizontal move- 
ment, the rack gears 76b and 80b of the tray rails 
76 and 80 are toothed with the shift gears 18 and 
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34 to rotate the shift gears 18 and 34. These shift 
18 and 34 are thus toothed with the rack gears 14f 
and 30f of the rack sliders 14 and 30 to slide the 
rack sliders 14 and 30 in the forward direction. The 
rack gears 60a and 60b of the tray frame 60 are 
released from the tray drive gears 52 and 53 and 
the rack sliders 14 and 30 are toothed with the 
drive gears 16 and 32 in changeover manner and 
further slid in the forward direction, so that the tray 
assembly 59 can be housed and held in the tray 
lifter assembly 1. When the rack sliders 14 and 30 
are slid in the forward direction, the lifter operating 
pin 3 is guided by the lift grooves 14a, 14b and 
30a, 30b of the rack sliders 14 and 30 to lower the 
tray lifter assembly 1 . The tray assembly 59 is thus 
lowered to set the cassette 200 at the tape drive 
section. The switch 24 is switched over from off- 
state to on-state, associating with the forward slide 
of the rack slider 14. At the same time, the rack 
slider 30 which is at the final position of its forward 
slide makes the tray detecting lever 89 operative to 
change over the tray detecting switch 90 from off- 
state to on-state. The control section 300 detects 
that the switch 24 is under on-state and that the 
tray detecting switch 90 has been changed over 
from off-state to on-state and stops thie drive motor 
35. The slot-in movement of the tray assembly 59 
is thus finished. 

The control section 300 checks the time which 
the tray assembly 59 takes to start its slot-in move- 
ment and to reach the third stop position, and when 
the abnormality detecting time which is set by 
multiplying the normal operating time by an al- 
lowance coefficient is passed, the control section 
300 detects abnormality and the drive motor 35 is 
thus reversed to project the tray assembly 59 out 
of the cabinet 210. When the operator inserts the 
tray assembly 59 in which no cassette is housed 
into the cabinet 210 while leaving his fingers or 
hand sandwiched between the cabinet 210 and the 
tray frame 60, therefore, abnormality is detected by 
the control section 300 and. the drive motor 35 is 
thus reversed to project the tray assembly 59 from 
the cabinet 210. The slot-in movement of the tray 
assembly 59 is carried out in this case, using 
second voltage. Therefore, the force with which 
fingers or hand of the operator is sandwiched be- 
tween the cabinet 210 and the tray frame 60 is so 
reduced as to protect the operator safe. 

The time checked may be set not as the time 
starting from the slot-in movement of the tray as- 
sembly 59 and ending with the arriving of the tray 
assembly 59 at the third stop position but as the 
time starting from the slot-in movement of the tray 
assembly 59 and ending with the changeover of 
the cassette detecting switches 8 from on-state to 
off-state. For example, the position of the tray 
assembly 59 at which the cassette detecting 



switches 8 are changed over may be set a little 
before the third stop position and where the tray 
assembly 59 disappears in the cabinet 210. Name- 
ly, the checked lasts until the cassette detecting 

5 switches 8 are changed over. When the time 
checked is set in this manner, the abnormality 
detecting time which is set by multiplying the nor- 
mal operating time by an allowance coefficient can 
be shortened to further enhance the safety of the 

to operator. 

Drive motor voltage which is changed over 
from second to first voltage on the way of inserting 
the cassette-housed tray assembly 59 into the 
cabinet 210 may be changed over at a position 

75 where the cassette detecting switches 8 are 
changed over. When the tray assembly 59 in which 
no cassette is housed is inserted into the cabinet 
210 in this case, it can be preferentially stopped at 
the time when it reaches the third stop position. 

20 When the cassette 200 is to be picked up from 

the tray assembly 59 which is in the cabinet 210, 
the opening and closing switch 101 is again 
changed over or the tray assembly 59 is again 
pushed. The control section 300 detects chan- 

25 geover signal which tells that the opening and 
closing switch 101 or second opening and closing 
switch 100 has been changed over on-state, there- 
by causing the drive motor 35 to be rotated in the 
tray-assembly-projecting direction at first voltage. 

30 The drive gears 16 and 32 are changed over the 
tray rails 76 and 80 in an order reverse to the case 
where the tray assembly 59 is inserted into the 
cabinet 210, and the tray assembly 59 is thus 
projected from the cabinet. When the tray assem- 

35 bly 59 is projected from the cabinet 210 in this 
manner, the above-mentioned selective pop-up 
system works to lift one ends of the pop-up levers 
70 upward. The front side of the cassette 200 in 
the tray assembly 59 is thus lifted upward and the 

40 operator can pick up the cassette 200 out of the 
tray assembly 59. When the cassette 200 is picked 
up by the operator, the selective pop-up system 
again works to lower the one ends of the pop-up 
levers 70 and return them to their original position. 

45 The tray assembly 59 is thus made ready for a 
next cassette. 

As described above, the cassette setting de- 
vice is arranged so that the cassette door 211 is 
attached to the slot of the cabinet to freely open 

so and close the slot and that the door lock levers 86 
and 87 which serve to lock the cassette door 21 1 
at the slot-closed position are guided by the guide 
grooves 60c and 60d, associating with the slot-in 
and projected movements of the tray assembly 59, 

55 to lock the cassette door 211 at the slot-closed 
position and unlock it from the slot-closed position. 
According to the cassette setting device, the door 
lock levers 86 and 87 are organically combined 
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with the tray assembly carriage system to lock and 
unlock the cassette door 211. As the result, the 
slot-in and projected movements of the tray assem- 
bly 59 can be realized with a higher safety. Further, 
the door lock levers 86 and 87 are associated with 
the operation of the tray assembly carriage system, 
thereby enabling component parts to be used com- 
monly for both of the door lock levers 86, 87 and 
the tray assembly carriage system. This makes the 
cassette setting device simpler in structure. 

Although the cassette door 211 has been 
opened by the projected tray assembly 59 in the 
above^described example of the cassette setting 
device, the cassette door 211 may be opened not 
by the tray assembly 59 but by any other means. 

It should be therefore understood that the 
present invention is not limited to the above-de- 
scribed embodiment but that various changes and 
modifications can be made without departing from 
the spirit and scope of the present invention. 

Industrial Applicability 

According to the cassette setting device of the 
present invention, the door lock means for locking 
the cassette door is organically combined with the 
tray assembly carriage system, so that the cassette 
door can be locked and unlocked, associating with 
the slot-in and projected movements of the tray 
assembly. This enables the cassette setting device 
of the tray type to be made safer and more suit- 
able for use with video tape recorders. 

Claims 

1. A cassette setting device comprising; 

a cassette round which a magnetic tape is 
wound; 

a cabinet having therein a tape drive sec- 
tion at which the cassette is set; 

a tray arranged in the cabinet to receive 
the cassette therein and having a first position 
where the tray is projected from the front of 
the cabinet and a second position where the 
cassette is set at the tape drive section in the 
cabinet; 

a carriage system for carrying the tray 
between the first and the second position; 

a cassette door attached to a slot of the 
cabinet through which the tray is inserted into 
and pulled out of the cabinet, and serving to 
freely open and close the slot of the cabinet; 
and 

a door lock means for locking the cassette 
door at a slot-closed position when the tray is 
inserted into the cabinet and unlocking the 
cassette door from the slot-closed position, 
associating with the carriage system which car- 



ries the tray in the cabinet to the first position. 

2. The cassette setting device according to claim 
1 , wherein the cassette door is opened by the 
5 tray which is at the first position. 
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